Objective. To assess the receiver operating curves (ROCs) for counseling in the management of common childhood diseases comparing direct observations with exit interviews.
Background Improving the quality of child health care is an important task in improving child health outcomes and attaining the Millennium Development Goals in developing countries. As programs to deliver child health services are being scaled up, it is important to develop and apply methods that can be used at low cost on a large scale, which provide robust information for making management decisions to improve service quality. Several methods have been developed for assessing the quality of care in primary care settings in developing countries, such as clinical observations of care, medical record review, exit interviews with patients after receiving care and testing health providers with clinical case vignettes and simulated clients. Even if the strengths, weaknesses, feasibility and types of information each method can derive have been assessed [1] [2] [3] [4] [5] , there are relatively few studies that have directly compared methods with each other to examine their reliability and validity.
Direct observation of care appears to have the most reliable method for assessing care that is actually provided, even if it is assumed that the results represent better than normal levels of care because providers know they are being observed [2, 3, 6, 7] . However, they are relatively intrusive and resource-intensive, as they require a trained observer to follow a patient through the clinic. Client exit interviews are less intrusive and resource-intensive and have shown good reliability with clinical observations for some tasks, notably history-taking for some items and conduct of some procedures, though they still require trained interviewers to speak with patients or their parents/guardians [2, 5, 8, 9] . Using simulated clients is even more resource-intensive, but has the potential to provide more valid measures because they can decrease the bias introduced because providers know they are being observed. But using simulated clients is often not feasible on a large scale and may lack reliability because multiple observations of providers are needed due to inconsistent provider behavior and the difficulty in presenting a sufficient range of standardized patients and is not feasible for children [4, 7] . Although provider interviews and vignettes may provide good information about practical knowledge of providers, they do not represent actual performance of clinical care and may not correlate well with the care provided [1, 2, 10] . Even where studies have shown a correlation between clinical knowledge determined through vignettes and effort in conducting an examination, there remains a significant gap between what providers can demonstrate in a vignette and what they actually do when examining a patient [11, 12] . Like client exit interviews, provider interviews can also be conducted on a large scale with modest costs, but case vignettes can require a greater level of expertise and costs to implement well, limiting their widespread use. Clinical records are the least resource-intensive and are relatively easy to assess, but records in many developing countries lack sufficient information on the patient history, examination and diagnosis to be of much value for assessing the quality of care, although they can be relatively reliable ways of identifying the treatment provided [2, 3, 13] .
In this study, we take advantage of a large-scale assessment of primary health services in Afghanistan to compare the accuracy of client exit interviews with clinical observations across pediatric outpatient clinics. We are particularly interested in testing the sensitivity, specificity and receiver operating curves (ROCs) of patient counseling, since these are tasks thought to be well measured by both methods and because they are critical to the delivery of primary care for children.
The study is conducted in Afghanistan, a country that is recovering after nearly three decades of conflict, and where child health conditions are among the worst in the world [14] . The Ministry of Public Health (MOPH) has rolled out a strategy to ensure the delivery of a Basic Package of Health Services (BPHS) across Afghanistan, standardizing the provision of health services by the MOPH and nongovernmental organizations (NGOs). The implementation of BPHS has been closely monitored, in part, through use of a balanced scorecard [15] , which involves annual rounds of a National Health System Performance Assessment (NHSPA) in MOPH and NGO facilities across the country.
Data source
Data for this study were collected as part of NHSPA between 2005 and 2007, conducted as a yearly cross-sectional survey of 25 randomly selected health facilities providing the BPHS in each province in Afghanistan (four provincesHelmand, Kandahar, Zabul and Uruzgan-were not surveyed due to security constraints). Facilities that were surveyed but did not have records of outpatient visits for at least 1 month preceding the survey were also excluded from the sample. The sampling frame for each province was updated annually from MOPH's list of all facilities and crosschecked with information from the Provincial Health Directorate. At every health facility, five new outpatients under-five were selected at registration applying a systematic random sampling scheme, using a sampling interval based on the average number of new patients seen each day estimated from existing facility records. The application of the sampling interval ensured that patients sampled for the study were spread throughout the day and not clustered to those arriving early in the day.
Data collection was performed in each province by a team consisting of two surveyors, one supervisor and one data editor. At least two out of the four members of every provincial team had clinical backgrounds and all members were trained extensively over a period of 8 -10 days on techniques and protocols for facility assessment including quality assessment through observation and exit interviews. Training included a discussion of the data collection instruments, using detailed instruction manuals containing explicit criteria for each method. In addition to a pre-test and a post-test, multiple rounds of simulation exercises using samples of incorrectly completed questionnaires and practice with the instruments in health centers were also performed to ensure high levels of inter-rater reliability during the training and to select the final team members.
A new outpatient was defined as a first time visitor to the health facility for a specific condition, or a repeat visitor due to worsening of symptoms of a pre-existing condition. New outpatient visits relate to curative care only, as routine follow-up and preventive care visits were not included.
The data used in this study were collected using two separate modules: (a) observation of provider patient interactions and (b) parent/guardian exit interviews. The health workers in the study facility were provided with a very general orientation about the purpose of the assessment and were not shown the data collection instruments. The health providers were not aware of which particular aspects of clinical care were being observed. The clinical consultation on the five patients was observed by a trained surveyor acting as an independent observer. Observers filled out a checklist concerned with technical aspects of care, including courtesy, patient assessment, physical examination and patient/parent/ guardian counseling. The specific items on the checklist were derived from the World Health Organization (WHO)'s algorithm for integrated management of childhood illness (IMCI) and MOPH standards for care [16] . Following the consultation, parents/guardians were interviewed in a separate room away from the facility staff about the parent/guardian's perspectives on the health care and the advice that he/she received that day. The counseling items examined include discussion of: (i) the health problem (i.e. the working diagnosis or disease process); (ii) actions the parent/guardian should take at home; (iii) possible adverse reactions of the medicines provided (if relevant); (iv) signs or symptoms that would prompt a return to the health facility; (v) a time to return to the clinic.
Analysis method
Data collected through clinical observations of children under-five were taken as the gold standard and compared against the information collected through parent/guardian exit interviews, calculating the sensitivity, specificity and ROC areas for each items, separately for each of the 3 years. Sensitivity measures the probability that a test correctly classifies people with positive outcomes. In the case of the present study, sensitivity is the probability of positively identifying, through exit interviews, those confirmed to have received the service/information during clinical observation. Specificity is the probability of correctly classifying as negative children with negative outcomes. In this study, it is the probability of identifying, through exit interviews, those who did not receive the information to not having received the information during the direct observation. The ROC curve is constructed from sensitivity and specificity by plotting the test's false-positive rate (1-specificity) versus its sensitivity. A commonly used summary measure of accuracy is the area under the ROC curve, 0.50 implies 'chance', with parent/ guardian exit interviews unable to distinguish the information received from the health provider versus those who have not received the information. The further away the ROC area is from 0.5, the higher is the distinguishing power and accuracy of information provided by parent/guardian exit interviews, with an ROC of 1.0 representing perfect accuracy [17] .
Findings
Characteristics of health facilities, providers and users A total of 8659 children were assessed between 2005 and 2007 at over 620 health facilities each year (Table 1) . Among the providers observed in the study, 44.4% were doctors, followed by 27.6% nurses and 13.9% midwives. Two-thirds (66.5%) of the parents/guardians accompanying the child to the health facility were mothers, and about one-fifth (22%) were the child's father. The most common reason for visiting the clinic according to their parents/guardians was fever (62%) and diarrhea (55%) followed by cough (32%) ( Table 2) .
Prevalence, sensitivity and specificity
The prevalence of counseling tasks varied considerably across items, with adverse effects being explained to very few 
Table 1
Type of health facility, provider, age of patients under-five observed and interviewed in the study (Table 3) . Sensitivity, or the ability of parents/guardians to positively report that they were counseled about the topic when direct observation recorded that they were actually given the information, varied considerably according to the type of information. Parents/ guardians were more able to positively identify receiving information about the child's disease (66 -72%), possible home remedies (77 -82%) and signs for returning to the health facility (77-83%). However, parents/guardians who were given the information on adverse reaction to prescribed medicines (33 -53%) and the return date to the health facility (48 -62%) were less able to correctly recall receiving the information. The low sensitivity for these two indicators may be due to the fact that smaller proportions of parents/guardians were observed to have received this information (low prevalence). On the other hand, specificity, the parents/guardians' ability to correctly identifying not receiving certain information relatively high, ranges from 63 to 99%. When different types of service providers are compared, doctors were more likely to give information to the parent/ guardian than nurses and midwives particularly on issues such as adverse reactions to prescriptions, signs for return to health facility and providing a return time (Table 4) .
Receiver operating curves
As shown in Fig. 1 , the area under the ROC for the indicators studied ranges between 0.60 and 0.80. This means, for example, that an ROC area of 0.71 for 'having been told the disease of the child in 2005' means that in that year, a randomly selected parent/guardian who was observed as being told the disease of his/her sick child during the clinical consultation would positively identify as having been told the disease compared with a randomly chosen parent/guardian who has was not given the name of the disease, 71 percent of the time [17, 18] . The changes in ROC areas over the 3 years are statistically significantly different for all the categories studied, although Fig. 1 does not reveal a specific trend in ROC areas over time.
Discussion
The study highlights that the sensitivity, specificity and ROC area of counseling items for management of childhood illness using exit interviews varies considerably and reinforces the need to have direct observation of care to obtain more accurate measurement of counseling. It is possible that the recall of items in an exit interview will be especially poor in a low literacy environment like Afghanistan and that in places where literacy rates are higher, it may be more feasible to use exit interviews. Studies in other countries have found lower accuracy from exit interviews than direct observation [2, 3, 6, 8] . For example, findings in Guatemala in assessing health worker performance during encounters for acute respiratory infections, diarrhea and family planning counseling had higher levels of sensitivity and specificity than those in Afghanistan [3] . The fact that specific counseling messages are not recalled by parents/guardians also suggests that improvements in the quality of counseling in Afghanistan area also needed. Health-care providers need to be more careful in ensuring that their messages are actually understood, which can be done by training designed specifically to improve the quality of counseling, and continued monitoring of how well counseling is understood by patients. The disadvantage of direct observation is that providers will know they are being observed and likely to perform better than they would if they were not being observed [1, 19] . However, the low prevalence of most counseling items suggests that important deficiencies can be identified even under these conditions. The low prevalence of most counseling items identifies an important problem in the delivery of child health services in Afghanistan that needs to be addressed through better training, supervision and disclosure of health worker performance, although the increasing rate over time is a cause for encouragement.
Conclusion
Applying accurate measures of health worker performance is essential to measure health service quality in Afghanistan, particularly where the burden of childhood illness is so large, and more people are gaining access to basic health services. This study suggests that the accuracy of information collected through exit interviews of parents/guardians are of low accuracy and should not be used alone to assess provider performance. Although direct observations are more costly to conduct and have the potential bias due to Hawthorn effect, they should be used as a better method for measuring whether counseling for child health care is done. Nevertheless, exit interviews still have a place in informing whether the counseling is understood and recalled by those that need the information.
